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CONTRACTORS TO 
The United States Army and Navy 
The British Admiralty 

THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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W HEN the history of Amer- 
ica’s commercial activities 
during the past three years is 
written, probably the outstand- 
ing features will be the speed, 
accuracy, and high-standard of 
merit behind the enormous air- 
craft production. 

This company has personified 
the most progressive develop- 
ment in airplane and engine 
manufacture, a company char- 
acteristic induced by long ex- 
perience and ownership of 
basic patents. 
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ThePouier of the Hour 


Airplane Automobile Marine Engines 

'Y'HE Duesenberg Factory, the Duesenberg Equipment and the Duesen- 
berg Organization were peculiarly fitted to take over a certain highly 
specialized and important work for the United States Government. 

This being the case, the entire resources of the Duesenberg Organization 
were concentrated on the prompt and efficient completion of this contract. 
All commercial models of the Duesenberg Engine have been withdrawn 
from the market. 

We Will Be At Your Service After The War Is Won 
DUESENBERG MOTORS CORPORATION, 120 BROADWAY, NEW YORK CITY 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Labor at o ry , 
Navy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - . CALIFORNIA 
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.A1ACNALITE 
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SUPREME ! 



Aeroplane Service 

again emphasizes Fedders supe- 
riority in design and workman- 
ship, the leading aeroplane build- 
ers having adopted Fedders Radia- 
tors as standard equipment. 

After years of leadership in the 
motor car field, it has been left to 
Fedders to develop the one Radia- 
tor that best withstands the ex- 
tremes of heat and cold, the shocks 
of landing and the severe strains 
peculiar to aeroplane service. 

Let us help solve your problems bv 
telling you more about this Fedders 
Aeroplane Radiator. 

IJ'e are especially prepared to 
make prompt shipments on any 
desired quantity of JN4D and 
JN4TI radiators. 

Fedders Mfg. Co., Inc. 

BUFFALO, N. Y. 
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There’s a Lynite Plant Near You 


Wherever you may be situated in the 
airplane manufacturing district, you 
are always within quick reach of a 
Lynite plant. 

That’s because there are five of these 
plants so located as to best serve the 
chief industrial sections of the country. 

Quicker shipments, lower freight or 
express charges, more rapid response to 
your requests for assistance or co-oper- 
ation— all these result from the strategic 
placing of Lynite foundries. 

Leading Builders Use LYNITE 
for Many Parts Sixty or more air- 
plane parts are now being constructed 


of Lynite, including such vital ones as 
cylinder-castings, pistons and crank- 

Among the airplane manufacturers 
using it extensively are Curtiss, Hall- 
Scott, Rolls-Royce, Duesenberg, Kessler 
and Thomas -Morse. 

Lynite alloys are made with different 
physical properties, according to the 
purposes they serve. Although weighing 
but a third as much as cast-iron, they 
can be made approximately as strong. 

What LYNITE is to aluminum, LYNUX 
is to bronze. It is a group of superior 
alloys for all kinds of castings, including 
bushings, bearings and gears. 


THE ALUMINUM CASTINGS COMPANY 
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75ih Street and Amsterdam Ave. 
New York City 




LIVINGSTON RADIATOR &- 
MFG. CO. 


Livingston 

Aeronautical 

Radiators 


We manufacture radiators for 
all types of aeroplanes 


Our engineering department 
is at your service 
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Aeroplane engineers have found that next in impor- 
tance to reliability comes lightness. That is, the weight 
per H. P. should be as low as possible. SKF Ball Bear- 
ings reduce the weight and size and at the same time 
increase the power. And then, too, an SKF Ball Bearing 
is much more compact and much lighter than the plain 
bearing which it replaces. It saves at least three-fourths 
of the power usually wasted by bronze or babbitt bear- 
ings. Two rows of balls give increased strength and 
safety. Highly tempered steel throughout ensures long 
life and dependability. The construction of SKF is 
such that no binding or cramping strains can take place 
in the bearing. Smooth, free running is assured under 
all conditions of service. 

SKF BALL BEARING CD. 

HARTFORD 3I5 CONN. 
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The above plant uses our COLD DRAWN 3 '/j% 
NICKEL exclusively and inform us that production is 
above the average, due to the uniform cutting qualities. 

We try at all times to carry a complete stock of 
COLD DRAWN 3 '4% NICKEL-GOVERNMENT 
ANALYSIS — which is especially suitable for AIR- 
PLANE PARTS. 

Sizes Carried 

5/16" to IV 2 " Hexagon to 1" Round 

We also carry Large Rounds suitable for forging. 

Write for Stock Lists showing complete sizes and quantities 
in Cleveland stock 



Sljp ®rtz -Pierre (En. 

"STEELS OF QUALITY” 

2230-40 East Ninth Street, (Sleurlatti) 




COMPLETE 

Engineering and Construction 

SERVICE 


This Corporation offers an exceptionally 
complete and comprehensive service in the 
designing, engineering and construction of 
manufacturing and industrial plants. 

Our Organization is composed of experts 
of broad experience in industrial development 
work throughout the entire world. Our Con- 
struction Department is at present engaged on 
the construction of the Langley field and other 
aviation fields for the United States Govern- 
ment, and we are in position to offer clients a 
prompt and efficient service in the execution 
of any type of work involved in the engineer- 
ing and construction of aviation fields or air- 
plane factories. 

We are also prepared to make expert inves- 
tigations and reports on going factories, with 
recommendations concerning possible im- 
provements or extensions to increase operat- 
ing efficiency. 

We solicit inquiries on engineering or con- 
struction problems. 

THE J. G. WHITE ENGINEERING CORPORATION 

43 Exchange Place, New York 


LONDON 


CHICAGO 


2X7 




AXT'E manufacture the following parts for 
airplanes: 

All standard types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 

And Clevis Pins 

The Dayton Metal Products Company 

DAYTON, OHIO, U. S. A. 
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Queen ins. co. 

OF AMERICA, 84 William Street, New York City 


Fire, Automobile, Sprinkler Leakage, 
Windstorm, Explosion, Use and Occupancy 

INSURANCE ON 

AIRPLANES- 

SEAPLANES 

T HIS is a floating policy, covering the plane while in flight, or upon 
the earth, or in any building, or in or upon any inland body of 
water, or in or over the coastal waters in the United States, exclud- 
ing Alaska, Porto Rico and Hawaiian Islands, against the risk of fire; also 
covering the plane while being shipped in any conveyance by land or 
water, within the limits of the policy, against the burning, sinking, derail- 
ment or collision of the conveyance. 


STATEMENT JANUARY 1, 1918 

Total Assets $13,422,862.51 

Liabilities 9,190,793.64 

Net Surplus 4,232,068.87 

Capital 2,000,000,00 

Net Surplus to Policyholders .... 6,232,068.87 

New York Department - - 84 William Street, New York Marine Department - - - 84 William Street, New York 
Western Department, Chicago, Illinois 

Sooth era Department, Atlanta, Georgia Pacific Coast Department, San Francisco 
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LESISTAL 

AVIATOR GOGGLES 

FILL THE BILL 
NOTHING ELSE WILL 

The Aviator must see clearly and distinctly 

Over a wide field — 

And his Goggles must 
PROTECT his eyes. 

Not only from inconveniences 
Of wind and sun, 

But also from every 

REAL DANGER as well. 


bn. 


AVIATORS EVERYWHERE 
INSIST ON RESIST AL 


STRAUSS & BUEGELEISEN 


New York City 



1 1 
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CRANKSHAFT 

QUALITY 


Stands out as the one 
requirement today of 
the builder of 

AIRCRAFT and 
HIGH DUTY 
ENGINES 

Experience only can 
produce a product to 
equal these demands. 

Wyman-Gordon 
Company for many 
years, in their Re- 
search. as well as 
their Manufacturing 
Departments, have 
been developing 
along the lines that 
make them today 
able, without experi- 
ment, to supply 
crankshafts of 

UNQUESTIONED 
RELIABILITY 

Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 
rigid inspection and 
tests guaranteeing a 
high metallurgical 
quality. 

Careful attention to 
all orders; deliveries 
without delay. 

WYMAN-G0RD0N COMPANY 

WORCESTER, MASS. 



" NORmfl " 
BALL BEARINGS 


Unless your factor of safety is amply 
large throughout your airplane — even 
in the so-called minor parts- — your 
whole construction is weakened. Your 
ability to meet overload and emer- 
gency strains is limited by the resist- 
ance of the weakest part. The reserve 
strength of an engine or airplane is 
only that of its weakest part or acces- 
sory. 

The proved service capacity of 
“NORMfl" Speed Bearings the 
high factor of bearing safety 
which they impart to an ac- 
cessory in which they are 
used — explains why the ma- 
kers of magnetos and lighting 
generators of proved depend- 
ability have standardized 
their product on "dOSfflfl" Bear- 
ings. 

Be SURE — See that your Electrical 
Accessories are " NORMfl " Equipped 

THE NORAM CWnPHNy OF AMERICA 

17 9 9 BROADWAy NEW yORIC 

Ball, Rvtler, Thrust and Combination Bearings. 



221 


MARCH 15. 1918 AVIATION 

AND 

AERONAUTICAL ENGINEERING 


VOL. IV. NO. 4 


Member of the Audit Bureau of Circulations 
Member of the Associated Business Papers, Inc. 


INDEX TO CONTENTS 


Physical Properties of Airplane Woods 223 

The Model C. IV Rumpler Biplane 226 

Curtiss Is Granted Flying Boat Patent 228 

The Medical Aspects of Airplane Accidents . . . 232 


Book Review 235 

International Aircraft Standards 236 

Digest of the Foreign Aeronautical Press .... 239 

Plans for the Aerial Mail 240 

News of the Fortnight 241 


THE GARDNER - MOFFAT COMPANY. Inc., Publishers 

120 WEST 32D STREET. NEW YORK 

WASHINGTON OFFICE. 310 EVENING STAR 8UILDINC 

SUBSCRIPTION PRICE: TWO DOLLARS PER YEAR. SINGLE ISSUED ON THE FIRST AND FIFTEENTH OF EACH MONTH 

COPIES FIFTEEN CENTS. CANADA AND FOREIGN: TWO FORMSCLOSE FIVE DAYS PREVIOUSLY. ENTERED AS SECONO- 

DOLLARS AND A HALF A YEAR. COPYRIGHT. 1018. BY THE CLASS MATTER. AUGUST 3. 1916. AT THE POST OFFICE AT NEW 

CARDNER-MOFFAT COMPANY. INC. YORK. N.Y.. UNDER ACT OF MARCH 3. 1879. 


Efficient Aerial Navigation 

Depends Upon 


Aeronautic Instruments 

of 

Accuracy and Precision 



U-S-A 

15 Victoria Street, S. W. 1 LONDON — 126 Rue de Provence, PARIS 


AVIATION 



Novi I lay me down to sleep 
I pray the Lord my soul to keep. 
God bless my brother gone to war 
Across the seas, in France, so far. 
Oh, may his for Liberty, | 
Save millions more than little me 
From cruel fates or ruthless blast,— 
And bring him safely home at last. 


BUY WAR SAYINGS STAMPS 


W.S.S. 
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The Medical Aspects of Airplane Accidents* 

By H. Graeme Anderson, M.B., Ch.B., F.R.C.S. 

Temporary Surgeon ftJV. (Attached Royal Naval Air Service ) 


In the early days of flying there were necessarily many ac- 
cidents, owing fust to structural weaknesses in the airplanes, 
and secondly to the fact that the pioneer pilots had to experi- 
ment and were mostly unacquainted with many of the factors 
governing aerial navigation. When man began to teach man. 
and as improvements in the construction of airplanes increased, 
so accidents diminished in number proportionately, but, on the 
other hand, many more took up flying and the total of acci- 
dents was increased. The pre-war methods of teaching were 
slow and sure, and first solo flights were made in stages, and 
after prolonged tuition, thus tending almost to obviate acci- 
dents altogether. As the war advanced and the importance 
of aviation was recognized more pilots were needed, and the 
methods of teaching had to be accelerated; after a few hours' 
dual-control instruction pupils were sent off to do their first 
solo flights. Naturally many more accidents occurred, and as 
nowadays tuition is on faster and more powerful airplanes, 
so have the total number of nceidents increased. Kverv acci- 
dent teaches something new. and all should be investigated 
thoroughly, so that a preventable cause or error can be elim- 
inated in the future. In this connection the reports iff the 
Public Safety and Accidents Investigation Committee of the 
Royal Aero Club are very instructive and should he studied. 

The total number of accidents due to school work and experi- 
mental flying is greatly augmented by the number due to war 
flying, either the result of aerial duels’ or anti-aircraft fire from 
the ground. 

An attempt has been made to classify accidents at one sta- 
tion covering a period of six months, and these are referred to 
s. In a general review of accidents, I liave 
fifteen months’ experience whilst at another 
are referred to as the “ E ” series, 
series during six mouths 4,000 hours’ flying 
sting of 9,000 flights, and during that time 68 
vrecked or crashed. The suggested definition 
y- •• • •' •••• airplane so damaged in a flying accident that 

it has to be deleted or sent into the workshops for repair or 
rebuilding. This is in contradistinction to the effects of a bad 
landing or get-off where the ensuing damage is small and can 
he repaired by the flight mechanics. Fifty-eight crashes in 
9,000 flights represents one crush in every 165 flights. In these 
injured, which is equivalent to 28 


also drawn from 
school, and these 
In the "V” s 


58 crashes 16 airmen " 


injuries in every 100 crashes, or one pupil injured ii 
560 flights. 

From these figures one can si 
safe and compares favorably w 
of transit. 

From this list of 58 crashes II.. 

to show the frequency of crashes and injuries n 



The table shows a greater frequency of crashes on the first 
and second solos, then a diminution from the third to the sixth 
inclusive, and a rapid rise again on the seventh. The infer- 
ence suggested is that by the time the pupil arrives at his 
seventh solo he becomes over-confident and a little careless. 

Causes n/ Airplane Accident* 

The causes of airplane accidents are: (1) defect in the air- 

l/AirS , JK »«." n ,r " clc ,n ,h0 °> **• »««' 


plane ; ( 2 ) error in judgment in flying; (3 j "loss of head”; 
(4) brain fatigue or lethargy; (5) fear; (6) physical illness; 
( 7 I unavoidable causes. 

In an analysis of the 58 crashes in the “ V ” series, the fol- 
lowing table show's the frequency of these causes: 



WlthouMnjury 


1. Defect in Airplane 

This implies mechanical failure of some port of the air- 
plane, and can be subdivided into la) breakage in the air and 
(It) engine failure. 

(а) Breakage. — In the early days of aviation breakage or 
giving way in the air of some vital part of the airplane — for 
example, the folding back of a wing — was fairly common, and 
was due to faulty design or weakness in construction. Hap- 
pily, to a great extent this has been corrected, and at the pres- 
ent time very few accidents are due to this cause. In three 
years' experience with the R.N.A.S. I have not seen a machine 
actually break in the air. In one ease in the “ E ’’ series an 
elevator control wire jammed and caused the airplane to nose- 
dive, with fatal results to both occupants. 

(б) Engine Failure. — Engine failure per se may be a direct 
cause of an airplane accident — for example, if the engine fails 
.lust as tile airplane is leaving the ground and there is unsuit- 
able landing ground the pilot may not have sufficient height 
or air space to avoid obstacles in front. Or in landing the 
pilot may find in his glide downwards that he has undershot 
or overshot the mark and his engine will not “ pick up ” or 
respond to carry him on further to suitable landing ground. 

On the other hand, engine failure may not be a direct cause, 
hut may be a strong contributory or indirect cause of an acci- 
dent. In all cases if the engine fails in the air a forced land- 
ing is compulsory, but given n fair height — 2 . 0(10 feet or more 
the pilot can usually select a good field for landing and ar- 
accordingly. Of course, on approaching the 
field to land it may be found not quite so good as imagined 
Irom a greater height— for cample, sloping ground, long 
irrass, etc.— and thus the pilot may make an error of judgment 
on actually landing. This quite often occurs with a pupil, but 
rarely with an experienced aviator, who knows exactly how to 
- pancake " his machine. Hut even in the case of experienced 
aviators engine failure just after leaving the ground is a 
strong contributory cause to tile the real cause ,,f an accident— 
namely, an error of judgment in hying. Authorities cite as 
one of the commonest examples of airplane accidents engine 
failure just after leaving the ground. when the pilot tries to 
turn back to his original starting-place, loses height in the 
turning, and, in trying to prolong his glide, loses flying speed 
stalls — and the airplane falls to the ground out of control. 
In the “V” series engine failure was the direct cause in one 
case and was a contributory cause in two cases. 


2. Error of Judgment 

Error of judgment in flying is tin* commonest cause of air- 
plane accidents. This error may occur in getting off the 
ground, in the air, or on landing. 

Of the 58 crashes in the “V" scries this cause accounted 
for 42- 4 in getting off the ground and 38 on landing, "f the 
many examples of error of judgment in flying perhaps the 
commonest is when, on landing, the pupil misjudges his dis- 
tance from the ground and either “ (lnttens out” too soon and 
“ pnneakes." with a possible crash depending on the height, or 
else “ flattens out ” too late and strikes the ground at a vary- 
ing angle, usually overturning and wrecking the machine. 
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Other examples in the air are putting on too much “ bank " 
with insufficient “ rudder” or vice versa; climbing on a turn; 
and. as in engine failure, prolonging a glide ” so that the 
machine loses flying speed. 

It is difficult to estimate and account for these errors of 
judgment. In some cases it may be due to under-instruction. 
In other cases, even after prolonged instruction, the pupil 
may still misjudge distances, and on examination one occa- 
sionally (bids that his standard of vision is below* normal ; 
but, on the other hand, he may be found physically fit, with 
normal vision and good balancing power. In the latter cases 
it may be a question of delayed reaction time, especially the 
visual reaction time on which the aviator is so much dependent. 
Normally this reaction time takes 19/100ths or 20/lOOtlis of a 
second. It may be delayed by fatigue, drugs, and excesses; 
but, on the other hand, in some individuals who are otherwise 
physically fl: it is found to be much slower than in others. 
Hence, in the selection of candidates for aviation the visual 
and other reaction times must be up to the normal standard. 
By the French medical authorities on aviation candidates are 
rejected if the reaction times are found to be of the delayed 

Loss of head occurs fairly frequently in a greater or less de- 
gree and accounts for a fair proportion of accidents — seven in 
the present “ V ” series. The pupil in his new occupation of 
flying for the first time has all his mental faculties on the alert, 
at extreme high tension; the sense of danger, although not as- 
serting itself, is ever-present, but subconscious. Under the 
sudden strain of on emergency his power to reason and act 
synchronously* may momentarily lapse, resulting in what is 
known as loss of head. In a critical position the pupil has to 
think, decide, and act quickly, but with loss of head the men- 
tal balance becomes upset; there is no mental inertia, but the 
wrong decision is taken and acted on. In flying, seconds and 
parts of a second count enormously, and may mean all the 
difference between safety and danger. After actual loss of 
head there is seldom time to correct the error made. As ex- 
amples of loss of head in the air the pupil in an emergency 
may move the throttle the wrong way, may keep his engine foil 
on when he should throttle down, or may switch off his engine 
at a moment when he requires all the flying speed possible. 
Loss of head is very much allied to the two following causes. 

4. Brain Fatigue 

In contradistinction to loss of head, the pupil in brain fatigue 
reaches the stage where he has neither the power to reason, 
decide, nor act. A state of mental inertia supervenes. This is 
due to repeated stimuli received by his brain in rapid succes- 
sion in his flight— he feels alone; a succession of errors occurs 
in the air; he feels he cannot manage to control the airplane; 
fear doc- not seize him, but the enormity of the w*hole thing 
appals him; he feels helpless, and a state of brain fatigue 
occurs in which he. in a stupor, awaits events and takes little 
part in the airplane’s control. After a careful study of 100 
of the first solo flight confessions of pupils, and of many 
pupils who have had crashes, I am convinced that brain fatigue 
is a cause of a fair proportion of accidents. Four occurred 

the 58 of the “ V series. As a rule in brain fatigue the 
pupil fails to flatten out, and the airplane strikes the ground 
at its gliding angle and becomes wrecked. On questioning a 
suspeoied case of brain fatigue immediately after his flight 
one finds usually that there is very little recollection of what 
happened during the flight; memory seems to become par- 
tially stunned. It is difficult to make a diagnosis of those 
liable to brain fatigue. As a rule, if it occurs, the pupil, even 
should he escape injury, soon gives up flying. He is not of the 
temperament suitable for flying. As a preventive the pupil’s 
first few solo flights should always be of short duration. 

5. Fear 

Fear, at least in a degree sufficient to disturb one’s flying, is 
rarely experienced in the air on the first few solo flights, what- 
ever the sensations may be before going up or in the intervals 
between flying. The mind is far too much occupied and con- 
centrated on details of flying, watching the various instru- 
ments that record air speed, height, levels, and engine’s revolu- 
tions. and in judging position and direction in the air relative 
tothe ground- From an analysis of the confessions of the 
first solo flights of 100 pupils and of my own it is curious to 
note that very few experience fear in the air, at least not in 
a degree sufficient to disturb flying. Many confess to a sense 


of danger lurking somewhere at the back of the head, hut say 
that it rarely if ever asserts itself. In the “ V ” series no 
crash occurred through fear. 

6. Physical Illness 

In the series of crashes under consideration none was at- 
tributable to physical illness. At an air station medical in- 
spection of the pilots and pupils at regular intervals reveals 
any organic disease that might lead to loss of consciousness in 

Flying on nil empty stomach may cause faintness in the air. 
In schools flying commences at dawn, and all pupils arc pro- 
vided with a good meal of cocoa, tea, and bread-and-butter. 
Similarly on long flights pilots arc provided with tabloid 
forms of nourishment. The effecls of cold and fatigue may 
produce faintness or stupor in the air. There are many in- 
stances on record of pilots fainting in the air either through 
being wounded or from high altitude effects. Some have been 
known to recover consciousness before reaching the ground and 
to make successful landings. Two pupils in the ’* E ” series 
suffered from attacks of malaria in tnc air and both were made 
to discontinue flying. Another pupil in “ E” series, although 
slow to learn, was making fair progress, but one day he was 
noticed to descend rather steeply ; he made no attempt to 
flatten out, the airplane struck the ground at its gliding angle, 
and the pilot was thrown out, clear of the machine, a distance 
of 66 feet, and escaped with only a slight sprain of one ankle. 
A few days later in the ward-room this pupil was seized with 
a series of typical epileptic fits. On inquiry n history of 
epilepsy for the previous five years was elicited. This was 
undoubtedly a case of an epileptic fit taking place in the air. 

7. Unavoidable Causes 

From time to time unavoidable accidents arise. Every pre- 
caution is taken at a flying school to prevent collisions in the 
air or on the ground. Set signals are made with regard to 
the direction of circuits and landing areas for different flights. 
The terrain in certain areas may bo unsuitable and conceal 
obstacles; agnin, in some airplanes the view of the sky or 
ground in certain positions may be limited. These conditions 
may cause unavoidable accidents. In the “ V ” scries four 
accidents were unavoidable. Two were due to bad terrain with 
obstacles concealed in the gross; in the case of the other two 
a collision took place in the nir. 

Type of Accidents 

The term “ type of accident ” has been suggested to de- 
scribe the part of the flight in which the cause of the accident 
was initiated. It is possible to make an arbitrary division of 
a flight into three parts: First, the getting off the ground 

into the nir up to 50 or 100 feet : second, in the air, with the 
various turns, figures of eight, climb, spirals, etc.; and, third, 
the landing, which includes the descent from the time the 
throttle is closed to the time the airplnne is brought to a 
standstill on the ground. 

The following table gives an analysis of the types in the 


Type of Accident. 

!S C' d 'f i fr.° ,r . - 


With Injury Without Injury 


Some of the errors which the pupil may make in getting 
off are raising the airplane’s tail too high, slewing to one side, 
or getting off with one wing down. Id the air a pupil mav 
lose flying speed or stall, or may sideslip or spin. The com- 
monest type of accident is in landing — the pupil’s h ete noire. 
He may either flatten out too soon, lose flying speed some feel 
from the ground, and the machine “ pancake,” or else he may 
be too late in attempting to flatten out, and the airplane strikes 
the ground at an angle, turns over, and is wrecked. 

Scheme for First Aid at an Air Station 
The sick-bay or dressing station should be in full view of 
the aerodrome, with a look-out man supplied with field glasses 
always on duty during flying hours. Should the dressing sta- 
tion not be situated on the aerodrome, the former should be 
connected by telephone to the look-out man, whose position 
commands a good view of the flying area. Immediately a 
crash or false landing occurs, the look-out man telephones to 


234 


AVIATION 






AVIATION 


the sick-bay notifying the steward the exact site of its occur- 
rence. A map of the aerodrome, numbered in quadrants, can 
be conveniently arranged in the sick-bay. The look-out man 
then leaves his post and proceeds to the scene of accident, tak- 
ing the wheeled hand stretcher, on which is carried a first aid 
dressing bag and emergency tool kit case. The latter con- 
sists of an oblong box containing the following: 

1. Two crowbars. 

2. Two strong wire cutters. 

3. Saw. 

4. A long stout knife. 

5. A hammer. 

6. Strong cloth cutting scissors. 

7. A fire extinguisher. 

The above set of implements is very necessary, as in some 
crashes where the pilot is pinned under the wreckage it may 
he difficult to reach him. An injured aviator should never be 
dragged out of a crash unless in the case of fire, but rather t he 
wrecked machine should be cut away from him. In many cases 
this prevents simple fractures from being converted into com- 
pound ones. The steward on being notified of an accident dis- 
patches the ambulance, which stands always in readiness by 
the sick-bay, to the scene of the accident- The ambulance 
should be provided with twin wheels aft in order to facilitate 
movements on soft earth, etc. Two sick berth attendants go 
with the ambulance, and with them is a bag containing the 
following articles: 

1 . Morphine solution and two Wildey’s hypodermic syringes. 

2. A bottle of chloroform and face mask. 

4. A bottle of sterilized water. 

5. Six first aid field dressings and slings. 

6. Picrio acid dressings. 

7. A tourniquet, cloth cutting scissors, and a knife. 

These articles can easily be packed into a small bag 10 in. 
by 8 in. by 3 in. The surgeon on duty is on the aerodrome 
during flying hours, and proceeds to the scene of the accident 
by car or foot. If the accident is at a distance, a mile or 
more, it is better to go by airplane. I have now gone by air to 
over thirty forced landings and accidents at a distance, and 
am convinced of the utility of this method in arriving quickly 
and not otherwise tired and out of breath after a long run. 
In discovering the site of forced landings anil accidents nt a 
distance from the aerodrome mueh depends on the condition 
of the country around. Should this be flat country, these acci- 
dents are fairly easily discovered, but in some flying schools 
the surrounding land may be uneven, intersected’ with dykes 
and high-hedged roads. Thus it may be extremely difficult for 
the search party to find the wreck. Officers and flight 
mechanics sent to the scene of accident should be trained in 
first aid with special reference to airplane accidents. Flying 
pupils should not lie allowed to come near or help, except in 
exceptional circumstances. 

Often the crash is so severe that the wreckage has to be 
cut away from the injured aviator. In other cases the machine 
is upside down, with the pilot held head downward by his 
safety belt. The latter must be cut and the pilot slid gently 
out. The emergency tools are used to cut wires, remove wreck- 
age, and lever away the heavy parts — for example, the engine 
— and thus easily to reach the injured person. The airplane 
seat cushion is taken from the machine and placed under the 
injured pilot’s head, while his body rests on a flying coat 
spread out on the ground. A rapid examination is carried out 
to determine the injuries received. If the injured person is 
conscious and in much pain morphine should be injected and 
he should be conveyed quickly to the dressing station, where 
clothes can be cut away, injuries examined, and treated ac- 
cordingly. If unconscious, some cutting away of clothing can 
be done on the field, injuries examined, and perhaps a disloca- 
tion reduced or a fracture accurately diagnosed during the 
unconscious period. In cases of fire, unless the pilot is thrown 
clear, the extinguishers must be used ; but if there is any wind 
blowing they are of little use, as an airplane on fire is de- 
stroyed completely within a few minutes. The pilot's leather 
clothing for a time usually protects the body, but the face 
and lower limbs rarely escape. As the pain is so severe, and 


is octrcr to give cmoroiorm on tne neid, ana this is kept up 
on the way back to the dressing station. Morphine should 
also be given, but it takes some time to act. 


Some Factors Reiutive to Airplane Accidents 

The injuries sustained are akin to most high velocity acci- 
dents, but are usually more severe, as greater speed is used in 
aviation. They are composed of: 

1. Injuries due to crushing, where' some part of the pilot’s 
body gets crushed between parts of the wrecked airplane. 
Crushing injuries are very severe in nature and mostly fatal in 
the pusher type of airplnne (engine behind). 

2. Injuries due to collision with the ground, as when the 
pilot is thrown out or hits the ground with his head in tumin» 
over in and with the airplane. 

3. Injuries due to impact with different parts of the air- 
plane, ns when the head is violently jerked forward and 
strikes the edge of the nacelle on the airplane's impact with 
the ground. Flying debris, such as broken struts and wires, 
may cause local impact injuries. 

4. Injuries from fire. 

5. Drowning and immersion effects in seaplane work. 

0. Suspension effects, as when the pilot is suspended head 
downward in an overturned airplane and is unable to loosen 
his safety belt. In many crashes the sudden impact of the 
pilot’s body on the safety belt causes abdominal injury. 

The injuries sustained vary a good deal, and depend on 
the type and power of the airplane and the cause and type of 
accident. An experience of three years attached to the Royal 
Xaval Air Service impresses me more and more with the 
clement of luck which befalls pilots in crashes. The present- 
day school airplane is much stronger in construction and more 
powerfully engined than in earlier days, thus providing for 
a greater margin of error on the pupil’s part. The pusher 
type of school machine (for example, the Maurice-Farmnn ) 
is considered very safe. It can be landed slowly, and has a 
powerful engine to cover errors. In a crash it ’has a strong 
under-carriage and a great deal of woodwork to absorb the 
shock before actual injury occurs to the pilot. On the other 
hand, in a nose-dive in this type of machine the engine, being 
behind, is likely to crush the pilot severely, and this usually 
proves fatal. In tractor machines the engine in front takes 
most of the shock in a crash, but the observers seat just be- 
hind the engine usually gets telescoped or crumpled sideways. 
The pilot’s seat, which is behind these, usually escapes crush- 
ing effects. If the pilot receives injury, this occurs cither from 
his being thrown out or from his head being violently jerked 
forward and hitting the nacelle edge, windscreen, or instru- 
ment board. Should the safety belt hold, the sudden impact 
of the pilot’s abdomen and lower pnrt of chest against it may 
cause internal injuries. Nowadays most nacelle edges arc 
padded, and safety belts are stronger and broader. 

Safety Bells 

With regard to the use of safety belts, endless discussion 
has taken place among aviators. My own opinion is that 
before leaving the ground all aviators should see that their 
safety belts are fastened and should be familiar with the 
method of their quick release. The belt should never he un- 
done in the air. Thus the pilot, in the event of fainting, losing 
consciousness, or being wounded, or encountering gusty and 
bumpy weather or fog, has a safeguard to prevent him either 
being thrown out in the air or thrown forward on to his con- 
trol lever (thus causing the airplane to nose dive), or having 
his feet jerked off the rudder bar (thus losing steering power I. 
I think all are agreed on the above, but the difficult question 
arises whether to release the belt near the end of a glide before 
landing. This I would advise in the pusher type of airplane, 
but in the tractor machines it remains an open question. 

Certainly if the airplane catches fire in a crash little hope 
can be entertained of the pilot if he be strapped in. Safety 
for him depends on his being thrown out clear of the machine. 
A narrow belt is to he condemned. The ideal safety belt 
should be broad and resilient, attached to the framework of 
the airplane and not to the pilot’s seat, should be made to 
release easily and quickly, not at the center of the pilot’s body 
but at the side where it is attached to the airplane. This re- 
lease should be effected by means of a small hand lever. It 
is advisable for all pilots to carry a stout knife in the outside 
pocket of their flying coat in order to cut the belt should they 
be held in upside down after a crash. 

Safety Helmets 

These are of undoubted value in school work and should be 
worn by all pupils. They should fit properly and not he easily 


dislodged whilst flying. The modern ones are much lighter 
and less high in the crown than the earlier ones used. In a 
crash they certainly prevent scalp wounds from broken struts 
anil wires, and the side flaps protect the ears from injury. 
Over ami over again I have seen pilots thrown out who owe 
their escape from more or less serious head wounds to their 
safety helmets. 

On the other hand, in a turn-over, the added height of the 
crown may catch the ground and wrench the head either for- 
ward or backward, causing fracture dislocation of the neck, 


Triplex or non-splintering material is now almost universally 
used instead of glass in the manufacture of aviation goggles. 
Thus rarely in a crash do we get any injury to the eyes. The 
nose-piece connecting the two lunettes should have no metal 
in its composition. I have seen some cases where wounds of 
the nose were caused by the metal connecting part of the 
lunettes. 

Accidents Under Dual Control 

Accidents under dual control are not common, as the in- 
structor has usually time to correct in the air any of the 
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or severe strain and possible rupture of the muscles of neck 
and back. 

As pointed out by Fleet Surgeon Wells, an ideal safety 
helmet would take its support from the shoulders. 

Coggles 

Most aviators wear goggles, hut there ure still some who 
prefer to lly without them. 1 know of one instructor who, 
after a year continuously instructing pupils and wearing no 
goggles, began to suffer from a form of conjunctivitis. 1 
certainly think that goggles should always be worn. There 
is no doubt, that flying without goggles is apt to set up a 
spasm in the eyes wliieli in the long run is bound to do harm. 
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pupil’s errors in flying. One occurred in the “ V " series, and 
was unavoidable owing to the cliaracter of the ground. In 
the *’ E ” series three occurred. All dual control machines 
should be flttcd with a mechanical device for throwing out of 
action quickly the pupil’s control of the machine. I have seen 
three other crashes under dual control but without injury to 
either instructor or pupil. 

Fatal Accidents 

In two years of school work 1 have only seen three fatal 
accidents occur in roughly' 200 crashes. Four deaths occurred, 
of which three were instantaneous and one after four days. 
All were due to multiple injuries. 


Book 

All the Worn. o' s Aircraft, 11117. Founded by the late Fred 
T. Jane. Edited and compiled by C. G. Grey, Editor of 
The Aeroplane. Sampson Low. Mnrston and Co.. Ltd.. 
London. (21 s. net., 000 pp., fully illustrated.) 

This well knoivn standard reference book on aircraft lias 
just appeared in its eighth year of issue under the able editor- 
ship of Charles G. Grey, the editor of The Aeroplane. The 
present issue contains, like the preceding ones, an immense 
amount of practical and technical information on the air 
services and the aircraft industry of all the nations. It should 
therefore prove of real value to the serious student of aero- 
nautics as well as to the members of the Air Serx'ice and of 
the aircraft industry, the more so as the value of handily- 
tabulated data contained therein are fully supplemented with 
illustrations. 

The work is sub-divided into five parts. The first part 
contains an aeronautical dictionary', an international glossary 
of technical terms in English, Danish. Dutch, French, Ger- 
man, and Italian, and comprehensive tables of the official 
world’s records (Speed, Distance, Duration, and Altitude I 
established by airplanes. As far as one is able to gather, 
only one real error may he found in the aeronautical diction- 
ary, and this is the attribution of the meaning “airship” to 
the French term aironef , which in reality means “ aircraft,” 
that is, any kind of aerial vehicle. 

The second part contains tabulated data and illustrations of 
the world’s airplanes and seaplanes, arranged in alphabetical 
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order of nationality, with a preface on war flying, written by 
Captain W. E. DeB. Whittaker. Owing to military- ex- 
igencies information relative to Allied machines is needs in- 
complete, bill this is compensated for by a great wealth of 
data and illustrations of enemy airplanes. 

The third part is devoted to a survey of the world's airships, 
with an introduction by W. L. Wade, and a special chapter on 
kite-balloons. Owing to the great secrecy- which has enveloped, 
and is still shrouding, the airship constructions of both bel- 
ligerents, this part is interesting more from the historical than 
from the topical point of view. 

The fourth part treats of aero-engines and contains a 
preface by Geoffrey de Holden-Stone, dealing with present 
tendencies prevailing in the design of aero-engines. A goodly 
number of American engines are described in this place be- 
sides due reference to Allied and enemy products. One misses 
however a mention of a few well-known French airship en- 
gines, such as the Chenu, the Clement-Bayard, the Dansette- 
Gillet (Lnviator), etc. 

The fifth, and last part, is not the least interesting of all, 
for it contains seventy-six pages of illustrations depicting the 
most important airplanes which have been instrumental in the 
progress of aviation from 1902 to 1916. 

Considering the serious difficulties a compilation of an 
aeronautical reference book, like All the World’s Aircraft, 
must necessarily encounter in time of war, the work reviewed 
appears on the main as fully satisfactory. 


International Aircraft Standards 


(Continued from previous issues) 


4P5 — Specifications for Square and Round 
Bevel Washers 

General. — 1. The general specifications, 
1G1. shall form, according to their ap- 
plicability, a part of these siteclfications. 

Use. — 2. These washers are to he used 
on bolts (I. A. 8. B. specification 4P8). 

Material. — 3. The washers shall be ma- 
chined from cold-rolled or drawn steel 
(I. A. S. B. specification 3S20). 

Manlt-actdbe. — 4. The washers may be 
eul by shearing If this can be done without 
distorting the surface. They shall be cya- 
nide hardened. The washers shall be cop- 
per-plated in a cyanide bath and then 
nickel-plated; the coating shall not exceed 
0.001 in. 10.0254 mm.) in thickness. 

Workmanship and Finish. — 5. Both 
sides must be fiat and free from burrs. 

Physical Properties and Tests. — 6. 
Washers selected for the bend test shall 

and bent through an angle of 30 degrees. 
They shall withstand this bending without 
cracking. One of every 250 washers shall 
be subjected to the bend test. 

Dimensions and Tolerances. — 7. The 
washers shall be of the form shown in 
figures 1 and 2 and shall conform to the 
dimensions within the tolerances given in 
following table. The values represent the 
finished dimensions after copper and 
nickel plating. 


.031" (.7 9am) 



Fro. 1. Square Washer 



Fra. 2. Kound Washer 


Material . — 2. The steel from which 
these forgings are made shall be chosen 
from the I. A. S. B. standard steels listed 
below. The composition chosen shall be 
stated by the manufacturer or contractor. 

For exhaust valves, steel WfiO, W60o, or 
51230 shall be used. 

For Inlet valves, steel W60h, X3340, or 
X3440 may be used and shall conform to 
the requirements of specification 3SS. 

Manufacture.— 3. The forgings shall be 


Ing. 

Workmanship and Finish. — 4. (a) 
The forgings must be uniform in quality, 
free from pipes, laps, cracks, twists, and 
seams, and must have a workmanlike 

(It) A forging may be rejected at any 
time because of injurious defects or faults 
which are revealed by manufacturing 
operations, notwithstanding that It has 
previously passed Inspection. Such re- 
jected forgings shall be returned to the 
manufacturer at his expense. This clause 
sh al l not apply to forgings fabricated 

Physical Properties and Tests. — 5. 
The forgings shall be capable of develop- 


tenstle test has been met. The procedure 
shall he as follows : Hardness tests shall 
be made on the forgings selected for the 
tensile tests and must agree within 3 
per cent. The hardness values of other 
forgings in the same lot must agree with 
the average of the values so obtained 
within 3 per cent. 

Selection of Test Specimens. — 6. (a) 
Two per cent of the forgings shall be 

(6) A hardness test may be required 
on each forging offered. At least 25 per 
cent of the pieces in each lot shall be 
tested for hardness. 

(o) All forgings in a lot shall be heat 
treated at the sume time, and If possl 
hie shall be from the same heat of steeL 

Dimensions and Tolerances- — 7. The 
forgings shall conform to the dimensions 
on the drawings within the tolerances 
specified. Surfaces which are to be ma- 
chined shall admit of finishing to the re- 
quired dimensions without leaving trace 
of original surface. 

Packing, Shipping, and Delivery.— S. 
The forgings shall lie boxed for shipment: 
the gross weight of individual boxes must 
not exceed 220 lb. (100 kg.) gross weight. 



ing the following physical properties 
when heat treated : 

(a) Forgings from steels WOO or WtlOa 
shall show the following hardness : 


4F.I — Specifications for Construction of 
Airplane Propellers 

General. — 1 . The general specifications. 
1G1. shall form, according to their ap- 






ron Bevel washers 



plicahlllly a part of these specifications 

Materials. — 2. (a) Wood. — Woods 
used for the manufacture of propellers 
for motors of more than 150 bp., or mote 
than 1,600 r.p.m., are to be black walnut, 
true mahogany, or quarter-sawed white 

For machines under 150 hp. and 1,600 
r.p.m.. will also be allowed the use of West 
African mahogany, cherry, and birch. In 
any case, the manufacturer is not allowed 
to use a different material from that speci- 


Pelivery. Packing, and Shipping. — 8. 
The washers shall be delivered In boxes 
of gross weight not exceeding 50 lb. (22.7 
kg.). The lots of individual sixes shall 
he packed in strong manlla envelopes or 
cartons. 


3S33 — Specifications for Valve Forgings 
General. — 1. The general specifications. 
1G1. shall form, according to their appli- 
cability. a part of these specifications. 


18 per cent. 


Brinetl Hardness Test . — (c) The Brin- fled In the design without permission of 
ell hardness test shall be made after the the purchaser. 
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> allowable < 




edges and parts of 
boards tnai win ue cut away in the shap- 
ing of the propellers, but the stock that 
aocs into the propeller must be straight 
grain, free from curls, hurls, and spiral 
grain, without knots, checks, dry ro" 
"hakes, dote, or other inijterfections. i 

entire accordance v 

spedflent’ ‘ 


- Nos. 2W3 — S f 


t permitted l 




Sapwood I 
foe*sound. 

(c) The physical properties 


11 be dried io a moisture 
r cent by methods given 
i. specification No. 3W2. 


specification No. 1 


o I. . 


B. specification : 
’n conformity 


B. specification 2F3. 

14 1 Cotton fabric in conformity to 
I. A. S. B. specification 2F4. 

(tt) The spar varnish used shall con- 
form to I- A- 8. B. specifics lion 2V1 ; the 
filler, to 1. A- s. B. specification 2V2. The 
priming varnish shall be made by dilution 
of spar varnish with about 2 parts of 
turpentine. 

Mamfa.il HI.. — 3. (a) Knell board 
shall he sawed and planed in accordance 
with blue prints. After planing iltey shall 
he glued promptly to avoid absorption of 
moisture, and great ..are must be taken 
to keep the wood under uniform condi- 



he of the ft 




dl The practice of gluing edge pieces 
to the boards lu order to fill out at the 
*s Is forbidden, unless special permls- 
n Is given by the purchaser. In case 
*h permission Is given, the lamination 
the boss wldener must 
ith of the boss ; that Is. 

— — — .is which have tvldeners 

glued to them shall be adjacent. Both 
the lamination and the boss widener shall 
be corrugated at the joint to Increase the 
gluing surface. No splice or '* dutchman " 
shall be permitted on the blade of the 
propeller. Defective joints shall not he 
filled with clue. The practice of glning 
a thin strip of veneer to the blades will 
not be allowed. 

<e) The glue r 






nm. 9 l shall be maintained. Care 

1 the parts of the glued surface for 
“ss than 10 hr. or longer, at the 
n of the purchaser. Tile pressure In 


completed. This period may be increased 

at the option of the purchaser. 

(/) Tbe propeller shall stand at least 
two days after gluing, nor shall it be 
finished In less than two weeks after 
roughing out. 

1 V ) The surface of the propeller shall 
be smoothly sandpapered before the filler 
Is applied, and the curvature shall be true 
and smooth throughout the length of tbe 
blade. Irregularities of contour are not 
permissible. 

Tolerances. — 4. (a) Propellers shall 

be inspected for pitch angle, alignment. 

as they are finished by tbe manufacturer 
and shall come within the following toler- 


e-loser thuu 1 in. from the propeller edge, 
except at the edge of the metal or in very 
small blades. 

(h) A row of rivets about 0.625 in. 
apart shall be spaced along the edge of 
Ute sheatiling. 

(c) The rivets shall not exceed U.0S5 
in. iu diameter and shall show a breaking 
load of at least 130 lb. (BS.9 kg.) at the 
riveted end and ISO lb. (S1.5 kg.) at the 
bead end. The working stress due to cen- 
trifugal Torce shall not exceed 42366 lb. 
per sq. In. (3kg./mm. ! >. 

(d) Sheathing shall be formed to tbe 
exact shape of tile blade before any rivets 

(e) The rivets shall be applied iu such 



„, wucaintnRIi 
opposite blades must n 
than 1.0 deg. For the outer nan oi ti 
blade length the average deviation sht 
not exceed ±021 deg, the maximum d 
viatlon_ shall not exceed ±0.5 deg., at 
" orrespomliug o 


5 deg., respectively. 


UfWay that they do not follow the line 
(/) " ben the work is complete the tip 
shall fit snugly against the wood. 
Buckling or lifting of the metal shall be 
considered ground for rejection. 

to Sheathing shall be perforated at tbe 
extreme tip by four holes 0.0625 to 0.093S 
in. In diameter, to allow the moisture to 
be removed. 

Finishing of Propellers. — 7. Propel- 
be finished by the application 
priming varnish. 


The inspector may accept propellers when 
the diameter is 0.50 in. under specified 
dimensions, providing not more than 1 
propeller In 10 is more than 0.125 in. un- 
der the specified diameter. 

(c) Blades on the same propeller 
shall be alike within the limits given 
above. For example, the thickness of the 
blade may lie 0.0025 In. greater or less 
than specified, but two blades on the same 
proiiellcr shall^not differ in thickness by 

( d ) Propellers shall be inspected tor 
alignment at the time of shipment and 
shall track within 0.0625 In. If the pro- 
peller is not over 0.315 in. out of track, it 
Is permissible to correct the alignment 
by scraping the wood in the boss. 

Sheathing of Propeller with Fahkiv. 

— 5. ( a ) Before application the fabric 
shall be scrubbed thoroughly with hot 
water and satin, and after rinsing allowed 
remove all sizing from the cloth. 

lit) The process shall be repeated nn- 
lil all tile sizing is removed. The cloth I 
shall be dried and applied to Ilia blade I 
in the glue room, with a standard tem- ■ 
pern I tire of 100 deg. F. ; 

(c) The blades shall be coated evenly < 
■““'I glue, and the cloth applied 


i coats of spar varnish. 

I be allowed sufficient time ti 


propellers 'shal. .... 

•* shaping, and a 


I sensitiveness t 


The balancing si 


Testing of Prop 
propeller of each i 
tested by running ft 


? by inexperienced fc 


- — ...... ,- ) The deflection of the tip in an axial 

Ironed smooth, preferably with an electric direction shall not exceed 0 — ‘ 

■''e propeller Is turning it " 


^ t^d) Twenty-four hr. after gluing tbe 

dope, followed by two coats of varnish 
or enamel which conforms to I. A. S. B. 
specifications No. 2V1. 

Sheath tng of Propellers with Copper 
ott Naval Brass. — 6. (a) Metal sheath- 
ing shall be set In flush with the blade. 
Rivets of the same material as the sheath- 
ing shall be spaced over the area of the 
sheathing. They shall be applied in such 
a way as to fit tightly without splitting 
llio wood and shall be applied alternately 
from the face and the back. The rivets 
shall then be headed and filed to form a 
smooth surface. No rivets shall be driven 


e design. Til is 


Intended feature o. „ _ 

requirerneii! applies to propellers having 


a diameter of less than it 

(d) Such additional t 

desired shall be stipulated for propellers 
of untried materials or of radical design. 

Hubbing of Propellers. — 10 . (a) The 
large boss hole shall be bored before 
roughing and shaping in order to Insure 
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Plans for the Aerial Mail 


Philadelphia-New York aerial mail ro 
lisheil in the last issue of Aviation 
gineerini; several changes lia\ 

They cor “ - 


vere opened as pub- 
Aeronauticai. En- 
en made in the program, 
details without particularly affecting the 
serviee and with the added considerations 


inspected se 

. „ . r the New 'S 

s of the Washington-New York aerial mail r 


Pouches May Be Dropped in IVef 
Officials state that in case the landing site selected be too far 
o the New York post office that an arrangement 
’ropping the mail bags into a net arranged 


will be made . .. 

in the hollow squar J 

office is built, after which the planes will land at the selected 
landing held. 

Extension of Route to Atlanta Suggested 

The Post Office Department is understood to be considering 
the extension of the proposed New York-Washiugton mail 
route to Atlanta, Ga. This project lias been proposed by 
Representative Thomas M. Bell of Georgia, a member of the 
House Committee on Post Offices and Post Roads. 

It is suggested that airplanes between the New York and 
Atlanta terminals make stops at the following points: Phila- 
delphia. Pa.. Washington, D. C., Petersburg, Va., Charlotte, 
N. <•.. Spartansburg, S. C.. and Greenville, S. C. Should this 
be done the length of the route would be increased by 648 
miles, making the total distance between New York and At- 
lanta 873 miles, according to railroad figures, which are some- 
what larger than airline distances. 


Though, of course, civilian mail would be carried 
tension, the Washington-Atlnnta route would, 

re, be a soldiers’ aerial mail service for at the stoppi 
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large 


rather 

surprising of these changes is the ai 


The second change is that in place of five planes with one 
plane in reserve, for which bids were advertised, the number 

will he “ high power machines of the army type.” 

This arrangement admits of a third change, vis., the ad- 

The date previously determined by the Post Office Depart- 
ment was about April 25, and it will be recalled that the three 
bidders asked for 63, 80 and 90 days respectively, for de- 
livery, which in the two latter instances would have postponed 
the date to some time in May. 

Through the cooperation of the War Department it has 
been made possible to advance the opening of the route at 
least ten days earlier than the original date. The date now 
set is not later than April 15. 

The Department expects the trip between New York and 
Washington each way to be made in three hours on a fixed 
schedule. This will compare with 5 hours and 16 minutes at 
the average railroad time under nominal conditions. 

Landing Places 

The location of landing places at the New York terminal 
have not been definitely fixed. Governor’s Island, which is 
about a fifteen minutes’ trip from lower New York, was first 
under consideration as the place of landing. Now, the pro- 
position is to land at either Van Cortlandt Park, New York 
City, or at Mineola, L. I., which is distant thirty-five minutes 
via the Long Island Railroad from the main uptown New 
York Post Office. 

As between these two landings at New York, the officials 
prefer Van Cortlandt Park, unless it should develop after 
trials that the air currents there are such as to render it unde- 
sirable. If this proves to be the case the selection of Mineola 
would seem likely. 

Other landing places are under consideration, among which 
are Flatbush Gardens, Sheepshead, Dyker Park and Graves- 
end, all of which are in Brooklyn. A fortnight ago, G. L. 
Cummer, representing the Post Office Department; Lieut. Rov 
E. Ludick, from Hazelhurst Field, Mineola, N. Y. ; Waller C. 
Burton, postmaster at Brooklyn. N. Y., and John Harman. 
Park Commissioner of Brooklyn, inspected several sites on 
s a landing place for the New York City 


, — — — -topping 

places mentioned are located several camps of the National 
Army and National Guard, viz.: Camps Lee and Gordon (N. 
A.) at Petersburg and Atlanta, respectively, and Camni 
Greene, Wadsworth and Sevier (N. G.) at. respectively. Chi! 
lotte, Spartansburg and Greenville. In fact, the connection 
of these camps with the capital and the facilitation of th e 
delivery of officers’ and soldiers' mail are understood to be 
among the chief objects of the proposition. 

Arrangement Between the Departments 

The arrangement between the two departments is twofold. 
The War Department is to furnish not only the airplanes, as 
stated, but the pilots and mechanics, and also a landing field 
and hangars al the Washington end of the route, while the 
Post Office Department will provide the landing Helds and 
hangars at New York and Philadelphia. In addition, the Pott 
Office Department will bear the expense of gasoline and up- 
keep of the machines and provide the motor trucks and rloriol 
force necessary to the service. 

A further provision is that the route will be conducted for 
one year as a part of the aeronautical training course of the 
War Department. In this way the aerial mail service will be 
carried on and the aviators will receive practice in long d». 
tance (lights at one and the same time. 

The Washington landing field and hangars will probably 
on the polo grounds in Potomac Park; but the Anacostia fiats 

found more convenient. In Philadelphia the field mid Imnean 
will be at League Island. 

Aerial Mail Stamp Proposed 

has been -suggested that the Post Office Department issue a new 
stamp for this special service, which will perform a function 
similar to the special delivery stamp, for it will cause the 
letter to which it is affixed to be sent by the aerial mail. The 
present plan is to sell the stamp for 24 cents, which with the 
regular postage will make the cost for an ordinary letter 27 
cents. It will be cheaper and quicker than a night letter by 
telegraph. 

It is understood that no decision regarding the issuing of 
this stamp has as yet been made by the postal authorities, 
although the matter is said to be under consideration. 

Important Airplane Station Planned for Cleveland 

Successful culmination of plans of prominent Cleveland 
business men on the Airplane Committee of the Cleveland 
Chamber of Commerce will make that city the first to establish 
a commercial airplane station on an extensive scale. 

The plan, as outlined to a representative of Aviation akd 
Aeronautical Engineering, is to secure a 500-acre tract of 
land in the suburbs of the city upon which will be constructed 
hangars, repair shops and supply stores. 

The proposed station is intended to serve military and postal 
as well as commercial and pleasure airplanes. 

The plan contemplates making Cleveland a link in the (lov- 

Detroit-Cleveland district to thc^flying' fields. 

As the Post Office Department proposes to make Cleveland 
one of the fourteen stations on two cross-country airplane mail 
routes, in addition to the Army route southwest to Texas, it 
is expected that the facilities of the Cleveland airplane field 
will also become available to postal airplanes. 

The Airplane Committee of the Chamber of Commerce is 
headed by Alva Bradley, of the Bradley Real Estate Co. 
L. Martin, vice-president of the Glenn I,. Martin Co, 
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$450,000,000 Asked for Army Aeronautics 
The War Department on Monday asked Congress f 
additional appropriation of $450,000,000 for 

C . Benedict Crowell, Assist * " 
to the Senate Military Affa 
$200,000,000 was needed to make good a deficiency ... 
$840,000,000 aviation fund provided by Congress last y t 
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auDnlies and equipment. 
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■ Appropriations Committee re* 
bill, carrying a total of appro- 
ions of $1,180,000,000, largely 
. e bill as reported by the com- 
mittee contains an increase of $73,000,000 over the appropria- 
tion voted by the House. The total amount appropriated out- 
right is $761,000,000, while contracts authorized aggregate 
$419,000,000. The Army appropriation was increased $50,- 
000,000 over the House figures, and the Navy received an 
increase of $17,000,000 from the committee. 

“I am informed by the Chief Signal Officer that there exists 
a large deficiency in the appropriation referred to, even in 
view of the large amount covered by it, namely, ‘ $640,- 
000,000.’ ” Mr. Crowell wrote the Military Committee, “ It 
was anticipated that the amount required by the Signal Corps 
would be very large, but even our anticipations have been 
exceeded and "the $200,000,000 is needed to supply deficiencies 
that have already arisen. 

“Besides the amount of the deficiency appropriation, 
namely, $200,000,000, there is incorporated in the bill an ap- 
propriation for $250,000,000. This is an appropriation for 
additional obligations for aircraft and other Signal Corps 
material and supplies.” 

One of the items recommended by the Senate Appropriation 
Committee is for purchase of land for warehouses for South 
Brooklyn at a cost of $705,000. 

Liberty Engined Fighting Seaplane Is Ready 

According to a statement issued on March 13 in Washing- 
ton by the Associated Press the first American fighting sea- 
plane, equipped with Liberty engines has successfully passed 




tests. 
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being delivered to the Naval Flying Corps and will eventually 
become the advance guard of a big fleet which is to be added 
to the forces engaged in submarine chasing in the war zone. 

A second type of fighting airplane for the American army, 
known as the Bristol model, also has now reached the produc- 
tion stage and a considerable number will become available 
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Private Flying Is Licensed 
The following proclamation by tl 
Feb. 28 was made public on March *: 

Whereas, the United States of America is now at war. and 
the Army and Navy thereof are endangered in their operations 
and preparations by aircraft, I, Woodrow Wilson, President 
of the United States, by virtue of the authority vested in me 
by the Constitution as Commander-in-Chief of the Army and 
Navy of the United States and of the Militia of the several 
States when called into the actual service of the United States, 
do hereby, for the protection of such forces, issue the follow- 
ing proclamation : 

I. A license must be obtained from the Joint Army and 
Navy Board on Aeronautic Cognizance by or in behalf of any 
person who contemplates flying in a balloon, airplane, sea- 
plane, or other machine or device over or near any military 
or naval forces, camp, fort, battery, torpedo station, a 
munition factory, navy yard, naval station, coaling s 
telephone or wireless or signal station, or any building or 
connected with the National Defense, or any place or r 
within the jurisdiction or occupation of the United S 
which may be deaf 
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To Investigate Aeronautical Conditions 

Appointment of a committee to make a survey of the Gov- 
ernment’s aeronautical program with relation to industrial 
conditions, was announced on March 12 by the War Depart- 
ment. It will comprise H. Snowden Marshall, former United 
States Attorney at New York; Edward Wells, of the Babcock 
* Wilcox Co., and a third member whose name will be an- 
nonuced later. 

Harry B. Thayer Appointed to Aircraft Board 

It was officially announced on Feb. 28 that the President 
has decided to appoint Harry B. Thayer of New York City 
ns a member of the Aircraft Board. This nomination will 
complete the civilian membership, and consequently the full 
membership of the Board. 

. The nomination of Mr. Thayer was received by the Senate 
in executive session on March 1. 

Lnnzius Moves Office 

The Lanzius Aircraft Corp. has moved its office from the 
Singer Building to 156 Broadway, New York. 


The license will also specify the territory and the time 
wherein it shall be available. 

IV. In case any aircraft shall disregard this proclamation 
or the terms of the license, it shall be the right and duty of 

to fire upon it or otherwise destroy it, notwithstanding the 
resultant danger to human life. 

V. For the present, the President designates as a zone of 
military operations and of military preparation the whole of 
the United States and its territorial waters and of the insular 
possessions and of the Panama Canal Zone. 

VT. The provisions of this proclamation do not apply to 
aircraft operated by the Army or Navy of the United States. 

Vn. No private flying without a license will be permitted 
after the expiration of thirty days from the date of this proc- 
lamation. 

Bill to Abolish Ratings and Pay 

A bill now in the hands of the Senate Committee on Mili- 
tary Affairs, will, if passed, affect the Signal Corps and par- 
ticularly the Aviation Section of the Regular Army, in its 
application to all aviators, their ratings and pay. 

The bill was introduced for the War Department by Senator 
Duncan U. Fletcher of Florida, on March 4. 

Salient features of the bill are: 

The repeal of previous acts establishing the grades of 
junior military aviators, military aviators, junior military 
aeronauts, and military aeronauts. 

The detail of aviation officers for a i 
and the redetail, if proficient in military 

The eligibility of married as well as « 
flying. 

The instruction of enlisted men in Ilyin 

The age of officers which shall not 1: 
the 8ge or rank which shall not bar thi 

The creation of the grade of aviator 1 
at a base pay of $150 per month and wit 
master signal electrician. 

General Squier Count 

Arthur Woods has resigned ; 
of the Committee on Public Ii 
to accept a commission as liente 

of the Signal Corps. An announcement ox me cummanw 
states that the change is made in the interest of the national 
service. General Squier having convinced Mr. Creel of liis 
large need for the executive ability of Mr. Woods. Col. Woods 
was Police Commissioner of New York City under Mayor 
Mitchel’s administration. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOED. IT WILE BE FOVND THAT CVRT1SS 
AEROPLANES AND CVKIISSAVEN HAVE "DONE THEIR BIT:’ 
CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFAIjO.V.S.A. 
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Safety 

Razor 


Have You Seen the New Gillettes 
Specially Designed for the Fighting Man? 
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Why do so many of 
Uncle Sam’s Boys use the Gillette? 

I iET a man spend just one week in the service — then give him free choice 
of all the makes of razors there are. He’ll reach for the Gillette first, and 
hold on to it — every time. There’s nothing like seeing the Gillette idea 
work out in the experience of thousands of men — under extreme conditions. 

that a man could find in hisshaving: — heat, 
chap, water scarce or 
met by the Gillette 
n its nearly four years 


Here is the No stropping 

srs'f^“t*STc v . e 

spring TolriS^ and'The me' razor that of'vJs? 


s No Stropping. No inch of space and oi 

under any of the Allied Flags but numbers always sharp, always l 
more users of Gillettes than of all other stands the wear am’ 
razors put together. There isn’t a condition nothing— and No £ 

GILLETTE SAFETY RAZOR COMPANY 


s in his pack — every 
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“Usco” 

Number 72 

THE STANDARD 
Kite Balloon Fabric 
of America 


A TWO-PLY BIASED FABRIC. 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 

Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
and Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 



0 BANTA 0 
Military Books 

for Members of the Aviation Corps 
Manual of Military Aviation, Muller. . . $2.50 

THE book on aviation. Approved by the War 
Department. 

Manual of Military Training, Moss 2.25 

140,000 copies now in use in the Army. 

Officers’ Manual, Moss 2.50 

Oflirers con not gel along without it. 

Machine Guns, Hatcher, Wilhelm ami 
Maloney 2.50 

Full details of ALL makes of Machine Guns. 
Profusely Illustrated. Used at Springfield 
Arsenal M. G. School. 

Army Paperwork, Moss 2.00 

GEO. BANTA PUBLISHING CO. 

MENASHA, WIS. 

Complete catalogue on request 
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Wlllys-Overl.-itiil Co. 

Wisconsin^ Motor Mfg. Co. 

Wright-Martin Aircraft Corp 




The Fafnir Bearing Co.. . 
Gurney Ball Bearing Co. 
The Gwlllintn Co. 
Hess-Bright Mfg. Co.... 
hew riepa nitre Mfg. Co. 
Norma Company of Amct 
s K F Ball Bearing Co. . 
U. S. Ball Bearing Sffg. O 


BALLOONS : DIRIGIBLES 



BAROGRAPHS AND BAROMETERS 


Companies 
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What Country Produces 
the Best Aircraft ? 

' I 'HERE is some dispute now but 
eventually America must dominate 
the field. American brains, manufactur- 
ing facilities and natural resources make 
this possible. 

Our individual duty is to make rubber 
parts for aircraft and maintain our pres- 
ent position in this particular field so that 
in the future, nearly every rubber part on 
American aircraft will continue to be a 
product of Dural laboratories and fac- 
tories. 

Dural 

must continue to mean “ everything that 
can be done with rubber in aircraft con- 
struction.” 

OURAL RUBBER CORPORATION 

Flemington New Jersey 


REMARKABLE OPPORTUNITY 
IN MOTORS 

WE HAVE FOR SALE 

4 Brand new Hall-Scott A 5a “ Big 
Six ” Navy Inspected Motors. 135- 
150 HP. 

3 Slightly used, but in perfect con- 
dition, Hall-Scott A 5 Motors, 125- 
135 HP. 

1 Two-place complete Seaplane, twin 
float A 7, 90-100 HP. Hall-Scott 
Motor. Speed 70 miles per hour, 
especially constructed for school- 
ing purposes, and equipped with 
Dep. Control. 

The Above at Very Reasonable Prices 
Write for Particulars 

BOEING AIRPLANE COMPANY 

Seattle, Washington 



EDWIN 0 STIMPSON COMPANY 



SHEET METAL 

BROOKLYN, NEW-YORK 


SHEETS ROLLS WIRE 

BRASS &j COPPER 

BARS TUBES RODS 



DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 64 YEARS 

1000 WEST 120th STREET, CHICAGO, ILL. 


Foxboro 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

Gasoline Level Indicator for circulating oil and water 


I fa, 


THE FOXBOR.O CO. 


different types of indicating and recording 

FOXBORO, MASS., V . S . A. 

St. Louis 
, Montreal 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W, 

Government Contractors Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 
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REARING METAI.R 


Fahrig Metal C 
Levett^ Walker 


Dashboard 

Altimeters 


CARBURETORS 
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DRIFT INDICATOR 


ENGINE PARTS 

Allegheny Forging Co. 

Aluminum Castings Co. ... 

Anderson Forge & Machine Co. 

Barcalo Mfg. Co 

Bum High Compression Ring Co. 

Ctosi>y steam Gage & Valve Co. 

Dnller. Thos. H., Co. 

Doehler Die Casting Co 


Recording 

Barographs 

Pocket and Watch 
Aneroid Barometers 

Prices and Deliveries on Request 


A. HAUSTETTER 

308 Madison Avenue, New York City 


Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Cetestron Cloth varnishes 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Geiestron Streets ^ Films 

Transparent — Waterproof 

MANUFACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Menujectmen •/ Ceilulen Acetate fa meets H seen 
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Lanzius 

Variable 

Speed 

Aeroplane 

Executive Offices 
156 Broadway. New York City 
Telephone 6668 Cortlandt 

Lanzius Aircraft Company 


THE BEECH FLIGHT SYSTEM 
AVIATION SCHOOL 

WICHITA, KANSAS 



AIRPLANE LUMBER 

OUR SPECIALTY 

Kiln Dried Bass Dimension Stock 

SHEIP & VANDEGRIFT, Inc. 

814-832 N. Lawrence Street, PHILADELPHIA, PA. 


D’ORCY’S AIRSHIP MANUAL 

An International Register of Airships 
with a Compendium of the Airship’s Elementary Mechanics 

By Ladtalas d’Orcy, M. S. A. E. 

Over 150 Illustrations Price $4.00 Net 

GARDNER-MOFFAT CO., INC. 

120 West 3 2d Street - New York 


AVIATION 




IT’S MEETING THE AEROPLANE 
PROPELLER PROBLEM 

nswransf 

DEFIANCE AEROPLANE PROPELLER 
TURNING LATHE 


Special Aeroplane Strut 
Lathe 


Mattison No. 216 Heavy Type Copying Lathe 

C. Mattison Machine Works 


“DALTON SIX” 



Baker's 

A-A 


foastor Oil 

Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

' r younded 1657 

The Oldest and Largest Manufacturers 
of Castor Oil in the United States 
120 BROADWAY * ' ' NEW YORK 
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Airplane Service 


Light Weight 
Efficiency and 
Durability 


The'G *;0,Mfg. Co. 


GGD 

Radiators 






AERO RADIATORS INTAKE 
and EXHAUST PIPES 

J. MEYER. 245 Wwt F.Hy-BIth Street. New 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 


Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


“Flexo” Aero 
RADIATORS 



crys- 

tallize 

through 

vibration. 


FLEXO MANUFACTURING CO. 


lSU-ina E. nth STREET 
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( Continued, from page 253) 

PONTOONS 

Niagara Boat Co. 

Palmer-Simpson Co 265 

WeUn Marine Equipment Co. 

PROPELLERS 

American PropeUer & Mfg. Co 265 

American Sash & Door Co. 

Avlauto Mfg. Co. 

Breltung & Co.. Ltd. 

C. M. O. Physical Laboratory 

Doyle. W. A 264 

Hartzell Walnut PropeUer Co 266 

Long Propeller Co. of America 
Steves Sash & Door Co. 

Helnforeed Propeller & Insulating Co.. The 

United States Aero PropeUer Co 261 

Washington Aeroplane Co. 

West Woodworking Co 255 

PYROMETERS 

Foxboro Co- Inc., The 248 

Moto-Meter Co. 

Shore Instrument & Mfg. Co. 

Taylor Instrument Companies 

RADIATORS 

Ajax Auto & Aero Sheet Metal Co 254 

A-Z Co. 

Bush Mfg Co. 

El Areo Radiators Co. 

English & Merslek Co. 

Flexo Mfg. Co 254 

Livingston Radiator Co 213 

McCord Mfg. Co. 

Rome-Tumey Radiator Co 254 

RIVETS 

Stimpson, Edwin B., Co 248 

SCELEROSCOPK 
Shore Instrument & Mfg. Co. 

SHEET METAL FITTINGS 

SHOCK ABSORBERS 

Dnral Rubber Cor^. 247 

Russell Mfg.’ Co.’. 265 

Wood, J. W., Elastic Web Co 256 

SPARK PLUGS 

Bosch Magneto Co. 

Champion Ignition Co. 

Johns-Mnnville. H. W., Co. 

Bajah Auto Supply Co. 

SUvex Co.. The 
SplUdm-f Electrical Co. 

SPEED INDICATORS 

Foxboro Co.. Inc 248 

Johns- Manvllfe, H. W-. Co. 

Stewart- Warner Speedometer Corp. 

STABILIZERS 
Greene Aeronautical Co. ( ^ 

Sperry Gyroscope Co 221 

STAMPINGS 

Lansing Stamping & Tool Co 264 

Dewes The A, Co 266 

Stimpson, Edwin B., Co 248 

STARTERS 

Bijur Motor Lighting Co. 

Bosch Magneto Co. 

Christensen Engineering Co., The 
Dayton Engineering Laboratories Co. 

Motor-Compressor Co 265 

Northeast Electric Co. 

Bemy Electric Co. 

Wagner-Hoyt Electric Co. 


WEST WOODWORKING 



Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 

Highest Quality 

Quantity Production 

Prompt Shipments 

WEST WOODWORKING COMPANY 

308-324 N. Ada Street Chicago 

Cable address “ SWESCO " 

Cabinet makers with over thirty years’ successful business 
behind them 


FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are 11 doing their 
bit” as part of the 
equipment of Eng- 
1 i s h Government 


3 


SPECIAL TYPES DESIGNED 
FOR YOCR ESPECIAL NEEDS. 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 
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Elastic Aviation Cord 

For Shock Absorbers on Airplanes 



J. W. WOOD ELASTIC WEB CO. 



Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane. Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL CO., 34 Commerce St.,N.Y. 


AIRPLANE 
RIMS and WHEELS 


'. Uki Street 


Montreal, Canada 


Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 

Wheels supplied less tires, — 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints. 

Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 

Careful experienced workmen 
and best grade of materials. 

Quotations gladly submitted. 

The MOTT WHEEL WORKS 

Jackson, Mich. 
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Johns-Manvllle. H. 
Nelson Blower & F 

Queen-Gray Co. 


tr Instrument Companies 


Dural Rubber Corp 

Goodyear Tire & Rubber Co. 
Uodguaiu Rubber Co. 

United States Rubber Co. . 
Wood, J. W., Elastic Web Co. 


Lansing Stamping & Tool Co. 


ania Flexible Metallic Tubing Co 
i. Edwin B. Co.. 


Da^ton^Metal^ Products Co 
Erie Specialty Co. . . 


Hayes Wheel c,,. 

Mott Wheel Works 

National Wire Wheel Works 
Spranpr Wire Wheel Corp. 
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American Radio A Rase; 
AOierieau Wireless Tele; 
yhttlng Washington. I 
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WIRE WHEELS 

FOR COMBAT AND ALL OTHER TYPES 
OF 

AIRPLANES 

CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 


Our Engineering Department 
will gladly cooperate ivith you 
in your experimental ivork 

SPRANGER WIRE WHEEL 
CORPORATION 

DETROIT, U. S. A. 

NEW YORK REPRESENTATIVE 
THOS. C. CHEASLEY 

137 West 47th Street Phone Bryant 8570 



TURNBUCKLES 

of the 


Highest Quality 

to Meet the Most 
Exact Requirements 

Standard Screw Co. of Penna. 

CORRY. PA. 

New York Office: Woolworth Building 
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Aluminum Company of America 

PITTSBURGH, PA. 

MANUFACTUREBS OF 

Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 


GENERAL SALES OFFICE. 



zl'oSl: 


IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

4%nditm Motocycle 

With Pouierplus Motor 

ssaissrirsicirsi 


i7 STATE STREET 


SPRINGFIELD. MASSACHUSETTS 



ULMER’S 

Waterproof Cement 

Is Used Successfully 
As a Cement and 
Dope for Airplanes 

IT DOES THE WORK 

Only One Quality 

“JUST THE BEST” 

The UEmer LEXther Co. 

P. O. DRAWER 42 

NORWICH .... CONN. 



Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 

Field Dark-Room (Collapsible) 

The only Cameras that permit good 


ARTHUR BROCK, JR. 

Office — 511 Bullitt Building. 131 So. 
Factorv — S33 No. Eleventh Street 

Philadelphia, Pa. 

Scientific Instruments, Tools, Dies , Jigs and 
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P. Pryibil Machine Company 

MANUFACTURERS OF 

FINE WOOD WORKING MACHINES 



We Have Served 

Curtiss Engineering Corp. 

L. W. F. Engineering Co. 
Wright-Martin Aircraft Corp. 
Standard Aircraft Corp. 
Continental Aircraft Co. 

Why not you? 


Established 1862 


Factory, 512-524 West 41st Street, New York City 


AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500-A. 

I. Grand Rapids Vapor Process Kilns (as perfected thru the erection of 

2,000 kilns in high class woodworking plants) . 

II. Tiemann Humidity Regulated Kilns (as designed and developed by the 

Forest Products Laboratory at Madison, Wisconsin). 

III. Tiemann-Grand Rapids Combination Kilns (combining the scientific 

points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 
method). 


GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 
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a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 

one of the 1 8 different 
models we are now making 
for I 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have .hipped SO ,760 Counterbalanced Crankehalte to February 25, 1918 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 



HOW MANY O 
CAN YOU USEi 


We are particularly anxious to figure with large users of 

Machine Screws 

We are confident we can make it worth your 
while if you use quantities. If interested 
please send quantities and sizes at once 

HAMMACHER, SCHLEMMER & CO. 

HARDWARE, TOOLS AND SUPPLIES 

NEW YORK, SINCE 1818 Fourth Avenue and Thirteenth Street 



UNITED STATES AERO PROPELLERS 

Designed by experts. Material of the highest grade, rigidly inspected, used in their 
construction. Experienced workmen, with a thorough knowledge of their craft, build 
them. Production carried on in the largest and most efficiently equipt Aero Propeller 
factory in America. 

Contracts now in production for the following : — 

United States Government — War Department 
United States Government— Navy Department 
Canadian Aeroplanes Limited. 

UNITED STATES AERO PROPELLER COMPANY 

GENERAL OFFICES 


BECHER AND GREENBUSH STREETS 
MILWAUKEE - WISCONSIN 




(LLUJ 


LUMA minimizes the hazard of night flying by 
rendering plainly visible the dials of all 
aircraft indicators. 


Our particular mission is to apply LUMA to dials 
of aircraft indicators, navigating instruments, etc. 
We maintain a large force of highly skilled work- 
men and we are equipped to handle orders of 
any size promptly and efficiently. 

Correspondence is invited. 


RADIUM DIAL CO. 

Forbes and Meyran Avenues., PITTSBURGH. PA. 
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IN THE AIR 


Calls for 

Speed — Strength — Ease of Control 

In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer, Camera Man orGunner. 

The Continental Aircraft Corporation 

Factory and Aviation Field New YorK Office 

AMITYVILLE, L. I. 120 LIBERTY STREET 

MANUFACTURERS OF 

Airplanes, Experimental Airplanes and Parts 



Thomas -Morse Aircraft Corporation 


ITHACA . N»Y. XJ.S.A. 


Contractors to U. S. Government 



WALDEN -HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 
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LEYGRAND & CO. 

120 Broadway, New York 
MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 


DON’T SCRAP AL U MINUMPAR T S 

raMtJ .L ■ ■ bu 



PROPELLERS 


A DOYLE 
ENTON NJ 



METAL 

HOSE 


VENEERED PANELS 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 


MANUFACTURERS OF 

SCREW MACHINE PARTS 
and METAL STAMPINGS 

of all descriptions for 

AIRPLANES 
THE SAXON MANUFACTURING CO. 

TOLEDO, OHIO 
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PASCO 

Wire Wheels For 
AIRPLANES 

ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 
WRITE FOR PRICES 

National Wire Wheel Works, Inc. 

Geneva, New York 



For Your Flying 
■*— Boats Use 

Send for Booklets 
“Marine Glue, 
What to Use 
and How to Use 
It” and 

' to Make 



HULLSFOR FLYING BQ 


ZPONTOONS FOR SEAPLANES 


Az/ mer~ Simpson Corporation 
Saranac Lake, AL. Y 



The 

Perfect 

Starter 


Two 
Models 

up to 150 H.P. 
and 250 H. P. 




Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

y, New York City 




AIRCRAFT WIRE 
AIRCRAFT STRAND 
AIRCRAFT CORD 
THIMBLES AND 
FERRULES 



°gS?^ST^Si AWFNGS D 

AIRPLANES and MOTORS 
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DOEHLER 

BABBITT-LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler die- casting co. 

BROOKLYN. N. Y. 

TOLEDO. OHIO. NEWARK. N J. 


Aeroplane Cylinder Forgings 


> specialty of hollow forging ii 

'ane cylinder forg- 
I. or alloy steels. 
We have furnished cylinder forgings to practically 
' — : n the United States. 


our hydr 
f high a 


Also Propeller Hobs, Flanges and Shafts, etc 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 

Quick Morvico our apociaUy 

TIOGA STEEL & IRON COMPANY 

Sind A Grays Avenue Philadelphia, Pa, U. S. A. 


Airplane Linen 

STANDARD MAKE 

FOR IMMEDIATE DELIVERY 

Samples and specifications 
sent on application 

Robert McBratney & Co. 

121-123 Franklin St., New York 

and SI BELFAST. IRELAND 


Stamping, Welding, Machining 

Flexible metallic tubing 

Airplane work a specialty 

The A. Dewes Company 

199 Lafayette Street New York City 



AVAILABLE — Aeronautical designing and consulting engi- 
neer. Ten years' experience, designing, constructing, flying. 
Highest standing. Well known to entire Industry. Address 


^ PROPELLER MAKER WANTED — Must be strictly first 

Aircraft* Corporation, "1013 'Third" Nationnl B'ank ' Bldg.,*" St* 
Louis, Mo. 


DRAFTSMAN — Mechanical draftsman wanted Immediately. 
Apply Standard Aero Corporation, Elizabeth, N. J. 




This could never have happened — 


because of the bearings, had they been built to 
Hess-Bright standards. But because a bearing 
did jam — on account of faulty materials — the 
engine “went dead" and a landing was forced. 
Experience says that the use of Hess-Bright 
Ball Bearings will avoid such hazards. For they 
are as dependable and precise in service as 


human ingenuity and perfect materials can 
make them. They have stood every known test 
— including long and grinding service — with a 
reserve of wear and strength to spare. Our 
engineering service department will be glad to 
furnish data that may serve to solve your 
problems. 


THE HESS-BRIGHT MANUFACTURING COMPANY 





DAYTON-WRIGHT AIRPLANE CO. 



